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Opportunities for Refrigeration Commissioning 

• Refrigeration is every where! 

– Every convenience store 

– Every grocery store 

– Restaurants 

– Many box retailers 

– Warehouses 

– “Cold” supply chain 
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Impact of Refrigeration Systems 

• Account for a significant portion 
of commercial building energy 
use and are often the largest 
energy end use in grocery stores 

• Commercial refrigeration uses 
1.23 quads of energy per year 

– Approximately 7% of all 
commercial building energy use 

• Supermarkets typically use 
approximately 3,000,000 kWh of 
electricity per year 

– 60% of that energy use is 
refrigeration 
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Refrigeration Commissioning Guide 

• Commissioning in existing grocery 

stores could result in 7% to 25% 

energy savings per year 

• Commissioning is crucial to proper 

refrigeration system design, 

installation, and operation 

• Guide available as a free download 

from 

https://buildingdata.energy.gov/cbrd/resource/1396 
6 

https://buildingdata.energy.gov/cbrd/resource/1396
https://buildingdata.energy.gov/cbrd/resource/1396


Development Process 

• 14-member project committee with broad 

industry expertise 

• Development of the guide took about 1 year 

• Two peer reviews 

• Joint effort between ASHRAE Refrigeration 

Committee and DOE Better Buildings Alliance 

• Guidance document—not a standard 
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The Need for Commissioning 

• A process of mitigating change and 
management risks 

• Document, measure, manage, and 
adjust 

• Integrated commissioning process 
gives quick visibility to issues 

• Defining owner’s project 
requirements 

• Defining basis of system design 
• Reconcile construction documents to 

project requirements 
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The Need for Commissioning 

• Validate system installation 
to construction documents 

• Collaboratively sign off on 
system startup and setup 

• Current commissioning 
process is field based 
technical procedures 

• Difference between system 
setup and commissioning 

• Lower energy consumption 

• Better quality—meeting an 
owner’s expectation 11 
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Has the system been designed as required? 

Commissioning During Planning and Design 



Has the system been designed as required? 

Commissioning During Planning and Design 

CHAPTER OVERVIEW: 

• Forming the Cx Team 

• Process: Scopes/Roles/Responsibilities 

• Developing the OPR 

• Developing the Cx Plan 

• Developing the BoD 

• Requirements for CDs 

• Managing the Issues Log 

• Deliverables and Acceptance 



Process 

• OPR > BoD > CDs 
• Deliverables 
• Start Issues Log 
• Feedback Loops 
• Acceptance/Approval 
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Forming the Cx Team 

• Inherent to project team? 

– Owner,  

– REOR,  

– Contractor,  

– Manufacturer, etc… 

• CxA?  Who is it? 
 

Commissioning During Planning and Design 



Scope, Roles & Responsibilities 

• Variety of ways to execute 

projects! 

• There’s flexibility but there must be 

an expectation set. 

• EXAMPLES: Tables 2-1, 2-2 & 

Appendix A  
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Developing the OPR     

OWNER 

OPERATOR 

MAINTENANCE 

ENGINEER 

ARCHITECT 

MANAGERS 
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Developing the OPR 

BUDGET SYSTEM TYPE TEWI CONSTRUCTABILITY 

REDUNDANCY 
ENERGY 

PERFORMANCE 
REFRIGERANT 

CHARGE 
COMMUNICATION 

JURISDICTIONAL VIBRATION SOUND 
POWER FAILURE 

RESILIENCE 

LOAD MATCHING 
SYSTEM 

INTEGRATION 
LOAD CALC 
METHOD 

REFRIGERANT 
MANAGEMENT 
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Cx Plan 

• Commissioning Plan guides overall commissioning 

process 

• Developed after OPR is defined 

• The “who, what, where, when, why and sometimes 

how” 

• Includes: 

– Responsibilities 

– Communications 

– Activities/Technical procedures 

– Schedule/Timing 

– Document and reporting requirements 

• Needed and active in every phase 
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Basis of Design (BoD) 

OPR BoD CDs 

The BoD is “a document that records the concepts, calculations, 

decisions and product selections used to meet the OPR…”  
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Issues Log 

“The issues log contains detailed descriptions of any design, installation and 
performance issues that are at variance with the OPR.” 

 

• Living document, established early and managed throughout 
project 

• Transfer responsibility as needed 
• Track issues from identification to closure 
• Should be allowed to affect future OPRs 
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Requirements for CDs 

• Designer responsibilities 
– Familiarity with Cx Plan so that any/all commissioning activities can be supported 

in CDs 

• Sequence of Operation 

• Specifications 
– Commissioning documents such as OPR, Cx Plan, R&R should be provided 

during bidding phases to allow for all Cx scope of work to be accounted for. 

• CD’s should be “commissioned” 
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Deliverables and Acceptance 

• Deliverables: 

– Commissioning Plan 

– Issues Log 

– OPR 

– BoD 

– CDs and Specifications 

• Acceptance: 

Has the system been designed as 
required? 
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Commissioning During 
Construction and Startup 

Neil Monson 

Engineering Manager  
Target Corporation 



Target Commissioning 

Design 
• Target Engineering maintains OPR and BOD documents for every 

critical engineered system 
• Target has internal QAR teams to review drawings and evaluate 

external consultants 
• QAR focus is on design and functionality 
• Document quality is assessed but as a secondary function 
• QAR metrics are shared with consultants and determine assignments 

for future work 
 

Procurement 
• Target manages all procured, engineered systems so that all 

equipment is held to the same specification and alternates 
controlled. 

• Equipment is inspected at delivery for damage and compliance with 
the construction documents. 
 



Target Commissioning 

Background 

• In 2009, Target expanded its refrigeration footprint in 
our GM stores – Tested to failure early 2009 

• Lack of installation consistency led to a strong focus 
on commissioning 



Target Commissioning 

Preparation (Training) 
• Target trains each new GC and RC  

• Materials cover 
– Onboarding 

– Business processes 

– Scheduling 

– Refrigeration specific best practices 

• Target CxA (internal and external) have roles in this 
activity as support and trainers. 

• Binders 

• Flip Books 
 

 



Target Commissioning 

Training Areas of Importance 

• Condensers and roof-top piping 

• Refrigeration systems and mechanical rooms 

• Hangers and piping 

• Walk-Ins 

• Cases 

• Controls 

• Startup 

 
 

 



Target Commissioning 

Training Materials 

• Training presentations 

– Cover highlights of binders 

• Binders 

– Hard copy of schedules, communications and best 
practices that stay on site 

• Flip Books 

– Pocket references of details and what they really look like 

 

 
 

 



Target Commissioning 

Training Materials 
 

 
 

 



Target Commissioning 

Roles in Target Commissioning 

• Target Engineer 

• Target or Consultant Engineer 

• Target Cx 

• Target Operations 

• Target Construction 

• Target Refrigeration Authority (TRA) 

• REMS Integrator 



Target Commissioning 

Construction 

• Each project begins with the pre-mobilization 
meeting to ensure that there is understanding of: 

– Scope 

– Schedule 

– Communication loops 

– Commissioning responsibilities 



Target Commissioning 

Construction 

• Scheduling – Milestones are critical 



Target Commissioning 

On-Line Scheduling Tools 



Target Commissioning 

Checklists 



Target Commissioning 

Checklists 

• Thermal breaks and vapor barriers correct before 
panels go up 

• Panels properly sealed 

• Units level and properly supported 

• Correct piping, nitrogen use 

– Cut out fittings and inspect 

• Correct insulation 

– Thickness and fitting use 

 
 



Target Commissioning 

Systemic Issues Log 

• Same tool that tracks Milestones and Checklists 

• Field makes reports of what they think might be 
systemic issues 

• Target Team evaluates and makes determination 

 

 
 



Target Commissioning 

Pre-Functional Testing 

• Ensures that systems are ready to be started up and 
commissioned 
– Pressure testing 

– Evacuations 

– Sensor verifications 

– REMS power and communications 

“Commission As You Go” 
• Commission overhead piping before the ceiling goes back in 

• Commission WICF sealing before pulling down 



Target Commissioning 

Start-Up 

• Start-Up Activities and Reports 
– Target consolidates all start-up scope and reports into one 

Specification Section (24 9000) 
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Target Commissioning 

Start-Up 
• Reports 

Trending 
• Use the REMS to trend everything from case 

temperatures to liquid levels 

• Identify problems early 

 



Target Retro-Commissioning 

Stores that are operating poorly or have never 
been commissioned 

• Identified by M&R spend 

– Dollars and type of M&R spend.  High compressor 
failures, refrigerant leaks 

– What can the store afford (sales) 

– Energy spend above benchmark store(s) 

• Vetting process 

• Tools 

 



Target Retro-Commissioning 

Process 

• Surveyed – Mobility tools for the Operations Team 

• Scoped – Each store gets a unique RCx SOW from a 
common frame work 

– Refrigerant conversions might be included 

– Engineering review for conversions 

• Sourced – Approved contractors only, competitive 
bidding 

 



Target Retro-Commissioning 

Documentation 

• RCx Scope of Work 

• Daily Log 

• Checklists 

• Technical Manual - How we want things done 
– Contractor changes 

– Oil removal 

– Case cleaning  

– Valves (DDR, Superheat, OLDR) 

– Refrigeration Operating Guidelines 

 



Target Retro-Commissioning 

Technical Manual 



Target Retro-Commissioning 

Execution 

• Week 1 – Prep work 

– Oil systems changes, leak checks/repairs, valve 
changes/additions 

• Week 2 – Conversion (if applicable) 

• Week 3 – Final RCx 

– REMS sensors 

– Final adjustments 

– Final leak checks 

– Valve settings 

 



Target Retro-Commissioning 

Closeout 

• Final walk with TLS (Operations) and 
contractor 

• Punch list 

• Data and Tracking 

Results 

• 20-25 per year 

• Average M&R reduction of  60%-80% 

• WO counts reduced also 

 



Target Retro-Commissioning 

Goal 

• RCx then implement Required Maintenance 
(RM) plan  

• Data Driven 

– Focus on where the M&R issues are 

• RM plans are “RCx As You Go” 

– Condensers 

– Refrigeration System 

– Case maintenance 

 

 



Cx During Startup & First Year 

• Warranty (Warranty Period?) 

• Benchmarking (At what conditions?) 

• System Capacity (At what conditions?) 

• Sequence of Operation (OK at all conditions?) 

• Part Load (Low Ambient?) 

• Training Requirements (Was the training effective?) 

 

Can’t do it all at startup! 
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Cx During Startup & First Year (CH 4) 
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Questions? 


